Association between AAAG repeat polymorphism in the P3 promoter of the human parathyroid hormone (PTH)/PTH-related peptide receptor gene and adult height, urinary pyridinoline excretion, and promoter activity.
The PTH/PTHrP receptor (PTHR1) plays an essential role in skeletal development and mediates many other functions of PTH and PTHrP. Human PTHR1 gene transcription is controlled by three promoters, P1-P3. The most proximal promoter, P3, is active in bone and osteoblast-like cell lines and accounts for the majority of renal transcripts in adults. We have identified a tetranucleotide repeat (AAAG)n polymorphism in the P3 promoter. In 214 unrelated Japanese, the repeat number (n) ranged from 3-8, with the AAAG5 allele being the most frequent (59%). In 55 unrelated Caucasians, n ranged from 5-7, and the frequency of the AAAG5 allele was 78%. The most frequent genotypes in a cohort of 85 young (18-20 yr) female Japanese were 5/5, 5/6, and 6/6. The 6/6 genotype was associated with greater height (5/5 vs. 6/6; P < 0.02) and lower urinary deoxypyridinoline and pyridinoline (P < 0.02), which are markers of bone resorption. The height of an additional 71 healthy female Japanese subjects, aged 14-17 yr, having genotype 5/5, 5/6, or 6/6 was also in the order of genotype 5/5 < 5/6 < 6/6 (5/5 vs. 6/6, P < 0.05). There was no significant difference in lumbar and femoral bone mineral density between genotypes. Likewise, there was no difference in circulating intact PTH levels between groups. The activity of P3 promoter-luciferase reporter constructs in transcription assays in 2 human osteoblast-like cell-lines varied according to repeat number, with AAAG6 being the least active. In conclusion, the P3 promoter (AAAG)n polymorphism is frequent in both Japanese and Caucasians and has potential as a linkage marker for the PTHR1 locus. In addition, it may influence the expression of the receptor in target tissues and have functional consequences on the developing skeleton.